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(57)[Claim(s)] 
[Claim 1] 

0. 1 - 20 parts by weight containing ionomer resin vis-a-vis 
polyester 100 parts by weight where main repeat unit consists 
of ethylene terephthalate, improved polyester fiber where 
surface surface roughening is done in polyester fiber which 
becomes, by alkali dissolution , possesses unique stripe 
unevenness of width 0.4~1.0;mu and length 3.5~14;mu in 
fiber axis direction. 



[Description of the Invention] 

[Industrial Area of Application ] this invention is superior in 
color development, regards polyester fiber whichpossesses 
texture of silk-like. 

Furthermore it is something which offers polyester fiber 
where details the certain amount contain ionomer resin, are 
superior in color development which alkali dissolution isdone, 
possess texture of silk-like. 

[Prior Art ] 

polyester fiber has had physical chracteristic % chemical 
characteristic which is superior and is widely used for 
clothing* industrial. 

But, as for polyester fiber color development (It is deep taste 
of black, or clarity of colored ) of dyed cloth was inferior 
incomparison with other fiber for example acetate * rayon N 
wool or other fiber. 

Especially black deeply as for taste because greatly it 
isinferior in comparison with aforementioned other fiber with 
the black former jpl 1 field etc color development 
improvement (It is deep taste improvement) of black was 
strongly desired. 
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Furthermore as for polyester fiber, as for feel it is not 
somethingwhich is liked by comparison with natural silk 
woven or knit article scantily in dry feel, the effort which is 
brought close to those has done. 

As method which improves color development of dyed cloth 
which is a deficiency of polyester fiber which catches until 
recently, 

In (1) synthetic organic fiber plasma illumination doing in 
glow discharge plasma, method whichgrants unevenness of 
0.1 - 0.5;mu to fiber surface (Japan Unexamined Patent 
Publication Showa 5 2- 99400 disclosure ) 

method which administers thin film of low index of refraction 
component to (2) fiber surface (Japan Unexamined Patent 
Publication Showa 5 3- 1 1 1 192 disclosure ) 

polyethylene terephthalate fiber which 0.5 - 10 weight% adds 
silica sol or other inorganic fine particle which is below (3) 
average particle diameter 80 m;mu is done alkali dissolution, 
method (Japan Unexamined Patent Publication Showa 5 4- 
120728 disclosure ) etc which grants specific surface structure 
is known. 

Among these, as for method of aforementioned (1) because 
the facility of plasma discharge is high, cost increase becomes 
large, and there was a or other problem which cannot expect 
marked color development improved effect. 

On one hand, certainly as for method of aforementioned 
(2)because low index of refraction component it is a method 
which deposits in fiber surface, color development improved 
effect is large, but there was a problem that rubbing fastness is 
bad. 

Furthermore, because specific surface morphological form 
surface roughening of fiber can be granted,color development 
improved effect of certain extent can expect method of 
aforementioned (3). 

But, in order with this method to generate particulate structure 
in fiber surface, itwas easy to reflect light with fiber surface, 
color development improved effect was not fully. 

[Problem That Invention Seeks to Solve ] 

In order that as for these inventors, result of diligent research, 
replacing to theabove-mentioned reforming method* 
modifier concerning polyester fiber which possesses black 
which has depth, containing ionomer resin in polyester, color 
development isimproved by polyester fiber which alkali 
dissolution it does, furthermore issurprised silk-like texture 
which cannot be acquired so far especially isdisplayed, it is 
something which you inform densely, arrives in the this 
invention. 



[Means to Solve the Problems ] 
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Before as for objective of this invention which was inscribed, 
0.1-20 parts by weight containing ionomer resin vis-a-vis 
polyester 100 parts by weight where main repeat unit consists 
of ethylene terephthalate, with polyester fiber which becomes, 
surface the surface roughening is done by alkali dissolution , 
can achieve with improved polyester fiber whichpossesses 
unique stripe unevenness of width 0.4-1.0;mu and length 
3.5-14;mu in the fiber axis direction. 

If polyester in this invention is polyester which designates 
polyethylene terephthalate as main component, with 
homopolyester and it is good with aromatic polybasic 
carboxylic acid, aliphatic polybasic carboxylic acid, 
aliphatic polyhydric alcohol or other copolyester. 

It is a polymer which crosslinking does intermolecular of 
ethylene-methacrylic acid copolymer ionomer resin which is 
contained with this invention, concretely with metal ion. 

You can list calcium, potassium, sodium, zinc, 
magnesium etc, as metal but sodium coloration of polyester 
fiber is desirable little. 

ionomer resin of this invention uses those etc which are 
marketed tradename"Hi-Milan" (Mitsui poly chemical Ltd. 
make)as. 

content of ionomer resin which description above is done 0.1 
- 20 parts by weight being necessary, is preferably 0.5-15 
parts by weight. 

content under 0.1 weight sections color development 
improved effect to be small texture imparting effect of also, 
silk-like is small. 

How if it becomes, unique stripe unevenness of width 
0.4-1.0;mu and length 3.5-14;muis formed by fiber surface to 
fiber axis direction by fact that polyester fiber whichcontains 
ionomer resin is done alkali dissolution, being something 
which can grant texture of color development improved 
effect, silk-like, under 0. 1 weight sections, this effect 
cannotreach. 

In addition when content exceeds 20 parts by weight, tenacity 
of polyester fiber after alkali dissolution decreasing, it is not 
suited for utility. 

Furthermore, is possible fact that such as according to need 
stabilizer, heat resistant agent, photostabilizer. 
antioxidant, antistatic agent, flame retardant. Ti0 2 or other 
sheen going out agent additive of option is contained to 
polyester of this invention. 

There is not limitation in method which obtains polyester of 
the this invention, it can use method which is polymerized 
with known method. 
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There is not limitation in blending time to polyester of 
ionomer resin, before condensation polymerization, in 
condensation polymerization and after condensation 
polymerization ending, is good whichever suchas at time of 
chip drying or with forced kneader kneading, but therear of 
condensation polymerization ending is desirable from 
dispersion surface of the ionomer resin to polyester. 

Regarding to this invention, you can adopt also method which 
it dilutesmixes polyester and other polyester which contain 
ionomer resin in the large amount as method which contains 
ionomer resin in constant amounts polyester. 

melt spinning doing polyester which it acquires in this way to 
make the fiber, it is not necessary to adopt extraordinary 
method, melt spinning method of conventional polyester fiber 
is adopted. 

It does alkali dissolution of said polyester fiber, easily with 
aqueous solution of alkali compound andis possible densely. 

You can list sodium hydroxide v potassium hydroxide * 
tetramethyl ammonium hydroxide * sodium carbonate etc as 
alkali compound which is used here. 

sodium hydroxide s potassium hydroxide especially is 
desirable even among them. 

concentration of aqueous solution of this alkali compound 
differs in types * processing condition etc of the alkali 
compound, but range of usually 0.01 - 40 weight% is 
desirable, range of theespecially 0.1 - 30 weight% is 
desirable. 

As for treatment temperature, range of ambient 
temperature- 100 deg C as for process time is donedesirably 
usually in range of 1 min~4 hours. 

Quantity which it liquates removes in treatment of aqueous 
solution ofthis alkali compound has necessity to make 40 
weight % or less of 2 wt% or morevis-a-vis fiber weight, 5 
weight % or more 35 weight % or less are desirable. 

When quantity which it liquates removes is under 2 wt%, 
thequantity of recessed part of stripe which is formed to fiber 
axis direction is small,color development is inferior. 

When quantity which it liquates removes exceeds 40 
weight%, becausequantity of recessed part of stripe which is 
formed to fiber axis direction becomes too many tenacity of 
fiber decreases. 

[Working Example ] 

Listing execution example below, you explain this invention. 
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Furthermore it did polyester in Working Example and 
measurement method of each property value of polyester fiber 
with following method. 

(measurement method of intrinsic viscosity [;et]) 

It is a value which melted polymer in o-chlorophenol, 
measured with 25 deg C. 

(measurement method of color development ) 

0.2% nonionic surfactant [Sandet G-900 (Sanyo Chemical 
Industries Ltd. (DB 69-053-8137 ) make)] with 5 min boiling 
scouring it did filament to be tested thread in boiling water 
which includes 0.2% soda ash after knitting doing tubular knit 
with tricot hosiery knitting machine [Koike Kikai Seisakusho, 
K.K. (DN 69-377-2428 ) make] of 27 gauge, with 
conventional method , water wash* dried next. 

It did alkali dissolution next and water wash did and dried. 



After that drying was done in 30 second non-tension states 
and making use of the baking test equipment [Daiei Kagaku 
Seiki Seisakusho Ltd. make model-DK-lH ] which was 
adjusted 1 80 deg C tubular knit was set. 





Next, 




Sumikaron Black S-BB 10%owf 




Sumikaron Black S- BB 10 %owf 




<ttM**(*> 




(Sumitomo science Ltd. make disperse dye ) 






0.5cc/ 


acetic acid 


0.5 cc/ 




0.2g/ 


sodium acetate 


0.2 g/ 




After becoming, in conventional method fol 


lowing, 





2g/ 


hydrosulfite 


2g/ 




2g/ 


caustic soda 


2g/ 
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2g/ 


nonionic surfactant 


2g/ 


(-9->T»yhG-900) 




(Sandet G - 900 ) 






Washing, it dried. 





ffiflife 1 M»S*IMW+'J'>A<3 «S%) 

tomm^m® so M»*icjs«u«i*Lfc 



color development you appraised, 6 or more you repeated 
tubular knit with digital color difference meter [gas tester Ltd. 
make], with L value which is measured with state which 
emitted light does not transmit. 

L value about deep color value becomes small, about light 
colored valuelarge. 

(alkali dissolution condition ) 

While soaking tubular knit 1 part by weight in boiling water 
solution 50 parts by weight of sodium hydroxide (3 wt% ), 
agitating specified time after treating, water wash it did, 
neutralizednext with 1% aqueous acetic acid solution, 
furthermore water wash and dried. 

preparatory it examined alkali dissolution time, beforehand, in 
order to become the predetermined weight reduction, it set. 



(A) - (B) 



X1 00=11* (%) 



A 

100deg C <Dmm.*P X 20 flffllftJtU M^I 
£[C<7)B#(DmM£(A)<!:-f £]U SSJJQX&CD 

ffimtkzmmz ioode g c-e2o»iBft*La* 



Furthermore, calculation of weight reduction 20 min to dry 
compilation fabric before treating in hot air of 1 00 deg C, 
measurement [weight of this time (A ) with it does ] to do 
weight, 20 min to dry tubular knit after weight reduction in 
same waywith 100 deg C measurement [weight of this time 
(B ) with it does ] as with parts by weight, system 



*-r^««iB0MA©*#*li 2000 ftlctt 



From it sought. 

(unevenness measurement method of fiber surface ) 

It sought size of unevenness of polyester fiber surface which 
forms the tubular knit after alkali weight loss processing from 
scanning electron microscope photograph which is expanded 
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% 1 8 



n 

Na 


mm 

III 


(%) 


«fg 
[*>] 


ij ') 

m 
(%) 


I 


(g/d) 




1 


74 

mm 


0.01 


0.62 


15 


13.3 


3.1 


X 


2 




5.0 


0.61 


15 


12.0 


3.0 


0 


3 




25.0 


0.60 


15 


12.7 


2.5 


A 


4 




5.0 


0.61 


1.5 


13.0 


2.9 


X 


5 




5.0 


0.61 


45 


12.5 


2.1 


O 



*1) 'gfferXr 
* O,2~4A0V<* 7 ~# K 9 -f 9 t L *: *> 



to2000 times. 

calcium acetate 0.0 6 parts by weight* antimony trioxide 0.0 
4 parts by weight was inserted in ester exchange can in 
dimethyl terephthalate 100 parts by weighty ethyleneglycol 6 
2 parts by weight, transesterification was donewith 
conventional method , after 0.05 parts by weight adding 
trimethyl phosphate to product, the condensation 
polymerization was done. 

resin which is shown in Table 1 after reaction termination was 
added, the vacuum kneading of approximately 1 0 min under 
nitrogen stream was done. 

intrinsic viscosity of polyester which it acquires is shown in 
Table 1. 

With spinning temperature 290 deg C* extrusion amount 3 1 
g/minute, melt spinning it did these polyester making use of 
spinneret which possesses diameter 0.23 mm spinneret hole 2 
4, with windup speed of 1200 m/min retracted in bobbin. 

With hot roller* hot plate system drawing unstretched fiber 
which it acquires in 3.7 times, itacquired polyester filament of 
65 denier 24 filament of intensity 4.9-5.0 g/d* elongation 
33-37%. 

It drew up tubular knit making use of this polyester filament, 
after scouring, afterdoing alkali dissolution of weight 
reduction which is shown in Table 1 it dyed. 

Result of fiber tenacity* function test after color 
development* alkali dissolution is shown in Table 1 . 



Page 9 Paterra Instant MT Machine Translation 



JP2887311B2 



1999-4-26 



% i s<7>fBffl-e&33i!&No.2 lifgfett, K^-r 
m i m^mm N0.2 <D7/u*'J;S#*i3&<D« 

tti£fi¥ lILT^bftfdillf gS£ 2000 fSKffi 

m & b w b « i = c o) m m m m i - 1± m 

0.4-1.0/U, S.S-UnOf&VKDWtbtfmW. 

7^7-|lfl)aiOl«)*ft^!li No.l 
No.3 (iT;U*'J»i»4Ba*©«Mt5i*3&<* 

yxxx;HMi£ 2000 fti::tt*Lfcjfe*fi« 
?MRtt¥J|-efc«. 

Drawings 



I'M* 




Experimental No.2 which is a range of Table 1 is superior in 
color development, dry feel . 

Solution compilation doing fabric after alkali dissolution of 
theexperimental No.2 in Figure 1, it showed scanning electron 
microscope photograph whichexpands fiber surface which it 
acquires to 2000 times, but in order to beclear from Figure 1, 
in this fiber surface unevenness of stripe of the width 
0.4-1. 0;mu and length 3.5~14;mu large number exists in fiber 
axis direction. 

As for experimental No.l where addition quantity of ionomer 
resin is littlebeing inferior to color development* dry feel , as 
for experimental No.3 where the addition quantity is many 
fiber tenacity after alkali dissolution is inferior. 

As for experimental No.4 where alkali leaching weight 
reduction is little being inferiorto dry feel , as for 
experimental No. 5 where weight reduction is many fiber 
tenacity after alkali dissolution is inferior. 

[Effect of Invention ] 

certain amount we to contain specific thermoplastic resin, 
because furthermore the certain amount alkali weight loss 
treatment it has done, it is a preferred fiber where polyester 
fiber of this invention has hadsatisfactory color development* 
dry feel and uses as silk-like polyester fiber. 

[Brief Explanation of the Drawing(s)] 

Figure 1 is scanning electron microscope photograph which 
expands stripe unevenness polyester fiber which isacquired 
with this invention to 2000 times. 



{Figure 1 } 



Page 10 Paterra Instant MT Machine Translation 



